Objective Identifying factors contributing to high medical utilization and productivity loss is important, given the high cost of pediatric chronic pain. The current study examined chronic pain acceptance as a predictor of medical utilization and school absenteeism in adolescents with chronic pain. Methods: In all, 122 adolescents (aged 12-21 years) with chronic pain and their parents/guardians completed questionnaires assessing medical visits (past 6 months), medication usage, and number of school absences (past month). Homebound school status was also reported. Adolescents completed the Chronic Pain Acceptance Questionnaire and pain intensity ratings, and underwent a diagnostic psychological evaluation. Results: Multivariate generalized linear model analyses indicated lower pain acceptance predicted increased inpatient hospitalizations and higher number of opioid and nonopioid prescription medications, controlling for pain intensity, age, and sex. Pain acceptance was not associated with outpatient consultations or number of nonprescription medications. Exploratory moderation analyses indicated lower pain acceptance significantly predicted increased emergency department visits and inpatient hospitalizations for patients diagnosed with an internalizing psychological disorder. Patients in homebound schooling reported low pain acceptance and for those in school full-time, linear regression indicated lower pain acceptance significantly predicted higher number of school absences. Conclusions: Findings suggest that lower pain acceptance contributes to the use of higher-level medical care (especially for adolescents with internalizing disorders) and increased productivity loss owing to school absences or homebound school status. Clinical implications exist for recommending acceptance-based interventions for pain acceptance promotion and continued development of cost-effective, easily disseminated acceptance-based therapy modules to curb the economic burden of chronic pain.
Introduction
Chronic pain is a highly prevalent and burdensome pediatric condition that affects nearly one-third of children and adolescents (King et al., 2011) . In the United States, the estimated annual cost of adolescents with moderate to severe chronic pain is approximately $19.5 billion (Groenewald, Essner, Wright, Fesinmeyer, & Palermo, 2014) . Direct medical costs, including outpatient, inpatient, and emergency services, are a major driver of total annual costs (Hoekman, Rutten, Vlieger, Benninga, & Dijkgraaf, 2015) . Adolescents with chronic pain demonstrate notably high rates of health service use (Toliver-Sokol, Murray, Wilson, Lewandowski, & Palermo, 2011) , underscored by a recent upward trend in medication and emergency department (ED) overuse in pediatric chronic pain (Kaufman, Tress, & Sherry, 2016) . The prescribing of opioid medications to adolescents, especially for musculoskeletal pain, has increased across multiple medical settings (Fortuna, Robbins, Caiola, Joynt, & Halterman, 2010) . Exposure to prescription opioids in youth predicts ongoing nonmedical opioid use (McCabe et al., 2017) , thus increased opioid prescriptions for adolescents likely contribute to the overall economic burden.
Nonmedical factors, such as parental productivity loss and supplemental school accommodations resulting from absenteeism, also contribute to the overall cost of pediatric pain (Groenewald et al., 2014; Hoekman et al., 2015) . Nearly half of adolescents with chronic pain report being absent for at least 25% of school days per month (Logan, Simons, Stein, & Chastain, 2008) . Excessive absences often lead to homebound or homeschool programs, which require additional teaching support and often prompt parents to decrease or discontinue employment to remain home with their children (Shaw, Clyde, & Sarrasin, 2014) . Identifying early predictors of medical utilization and productivity loss will inform prevention and early intervention efforts to reduce the heavy economic burden of pediatric chronic pain.
Predictors of Medical Utilization
Pain-related characteristics and functional disability are established predictors of medical utilization (health care service and medication) in adolescents with chronic pain (Toliver-Sokol et al., 2011) . Pain intensity, frequency, and duration are robust predictors of increased medication use (Perquin et al., 2000) and medical provider consultations (Masiero, Carraro, Sarto, Bonaldo, & Ferraro, 2010; Roth-Isigkeit, Thyen, Stö ven, Schwarzenberger, & Schmucker, 2005; Tiira et al., 2012; Toliver-Sokol et al., 2011) . Youth with higher pain-related disability are five times more likely to seek physician consultation (Hirschfeld, Wager, & Zernikow, 2015) .
Several psychosocial factors also predict medical utilization in pediatric chronic pain patients. Adolescents with mental health disorders, particularly depression and anxiety, use more prescription medication, are more likely to be prescribed opioid medications, and have longer and more frequent pain-related hospitalizations (Myrvik et al., 2013; Richardson et al., 2011 Richardson et al., , 2012 Toliver-Sokol et al., 2011) . This may be partially explained by increased somatic complaints and functional impairment among individuals with depression and anxiety, which physicians may attribute to pain (Richardson et al., 2012) . Additionally, females and older adolescents are more likely to use prescription opioids and health care services for pain (Eriksen, Sjøgren, Ekholm, & Rasmussen, 2004; McCabe et al., 2017) , perhaps owing to biopsychosocial mechanisms associated with sex differences in pain response and increased provider comfort with prescribing opioids to older adolescents (Bartley & Fillingim, 2013; Fortuna et al., 2010) .
Chronic Pain Acceptance
Most established predictors of medical utilization are also associated with chronic pain acceptance-defined as living with pain without disapproval or reliance on unproductive control strategies (McCracken, 1998) . Acceptance is not an overall resignation to suffering (McCracken, Carson, Eccleston, & Keefe, 2004a) . Instead, it refers to the willingness to experience pain and decrease unworkable control efforts (e.g., inflexible use of avoidance strategies, excessive thoughts about pain) in the service of meaningful goals and activities (McCracken et al., 2004a Weiss et al., 2013) , no study has examined pain acceptance as a direct predictor in youth. In adults, preliminary evidence supports an association between higher pain acceptance and fewer medical visits, fewer medications, and better work status (McCracken & Eccleston, 2005; McCracken, Vowles, & Eccleston, 2004b) . Higher pain acceptance also predicts lower likelihood of psychological dependence on pain medications in the community (Elander, Duarte, Maratos, & Gilbert, 2014) and decreased opioid use in an addiction treatment setting (Lin et al., 2015) . In adolescents, number of medications, health care costs, and school absences decreased following an acceptance-based intervention, suggesting pain acceptance may contribute to medical utilization and productivity loss (Gauntlett-Gilbert, Connell, Clinch, & McCracken, 2012) . This may be especially relevant for adolescents with anxiety and depression, which are both related to pain acceptance (Wallace et al., 2011 , Weiss et al., 2013 . To our knowledge, no study has explored the direct association between pain acceptance and medical utilization in pediatric pain populations.
Current Study
The present study addressed gaps in the existing literature by examining the direct impact of pain acceptance on factors contributing to the high cost of pediatric pain (i.e., medical visits, medication, school absences). Our first aim examined associations between pain acceptance, pain-related medical visits, and pain medication use. We hypothesized that lower chronic pain acceptance would predict increased medical visits and medication usage (including opioid prescriptions, specifically), controlling for established demographics and pain-related predictors of utilization, including pain intensity, age, and sex. Our second aim examined associations between pain acceptance and school attendance. We hypothesized that pain acceptance would vary based on school enrollment status, such that patients who were homebound or homeschooled owing to pain would report lower pain acceptance than those attending school full-time. We also hypothesized that for those attending school full-time, lower pain acceptance would predict higher school absences over and above pain intensity, age, and sex. Finally, our exploratory aim examined whether internalizing disorders moderate the relationship between pain acceptance and utilization. We hypothesized pain acceptance would predict utilization specifically for those with an internalizing disorder.
Method

Participants
This study included 122 adolescents (aged 12-21) evaluated in an interdisciplinary pain clinic between February 2015 and September 2016. Patients were referred from primary care and specialty services including Gastroenterology, General Surgery, Hematology/ Oncology, Orthopedics, Neurology, Neurosurgery, and Rheumatology. Patients were eligible for the current study if they (a) were experiencing pain for at least 3 months, (b) were !12 years of age (owing to the use of the adult version of the Chronic Pain Acceptance Questionnaire-Revised [CPAQ-R]; McCracken et al., 2004b) , (c) were able to read English (to understand and complete questionnaires), and (d) parents/guardians provided written consent. For young adults >18 years old, patients provided their own consent and provided verbal consent for parent or guardian to participate in the evaluation. All patients resided with the participating parent or guardian, except for three young adults. See Table I for patient demographics and clinical characteristics.
Procedures
As part of our standard clinical practice, members of the medical staff ask families presenting to the interdisciplinary pain clinic for the first time to complete measures related to the patient's pain experience. All families sign a consent form for evaluation before completing the questionnaires. Data for the current study were obtained from the completed questionnaires and electronic medical chart review. Adolescent patients reported on pain acceptance, pain intensity, and school absences. Parents/guardians reported on the patient's sociodemographic characteristics, medical visits, and medication usage. Medical utilization was cross-checked with physician documentation in the medical chart. Primary psychological diagnosis and current school plan were obtained from the pain psychologist's evaluation documentation in the medical chart. Primary insurance coverage was also obtained via medical chart review. The study was approved by the institutional review board.
Measures
Pain Acceptance
Adolescents completed the CPAQ-R (McCracken et al., 2004b ), a 20-item self-report of pain acceptance. The CPAQ is composed of two subscales: activity engagement and pain willingness. Activity engagement refers to pursuit of life activities despite pain (e.g., "I lead a full life even though I have chronic pain"). Pain willingness refers to disengagement from struggles to control or avoid pain (e.g., "I need to concentrate on getting rid of my pain"-items reverse scored). Items are rated on a 7-point scale ranging from 0 (never true) to 6 (always true). Higher scores reflect greater pain acceptance. Previous studies have demonstrated good validity, internal consistency (a ¼ .78-.82), and test-retest reliability (r ¼ .59-.76; McCracken et al., 2004b; McCracken & Eccleston, 2005) . For patients with missing items (n ¼ 11; 9%), patient mean imputation from the corresponding subscale was used. While a modified version of the CPAQ Other psychological disorders include trauma-related disorders, somatic symptom disorder, bipolar disorder, attention deficit hyperactivity disorder, and schizophrenia.
exists for pediatric samples (McCracken, GauntlettGilbert, & Eccleston, 2010) , modifications were made to meet the needs of patients as young as 10 years old. With few young adolescents and Cronbach's a ¼ .87 in the current sample, it was deemed appropriate to use the adult version.
Pain Intensity
Average pain intensity over the past week was rated on a numerical rating scale from 0 (no pain) to 10 (worst possible pain; Dworkin et al., 2005) .
Medical Visits and Medication Usage
Parents/guardians were asked to indicate how many ED visits, inpatient hospitalizations, and outpatient medical consultations occurred in the past 6 months owing to pain. Parents/guardians also listed all current over-the-counter (OTC) and prescription medications their adolescent used for pain. Medications were later categorized as follows: nonsteroidal anti-inflammatory drugs, tricyclic antidepressants, acetaminophen, opioids, muscle relaxants, anticonvulsants, serotoninnorepinephrine reuptake inhibitors, sleep medications, and migraine-specific medications. Prescription medications were categorized as nonopioid or opioid medications.
School Status and Absences
Adolescents reported a number of school absences in the past month. School status (fully homebound or homeschooled owing to pain, partial homebound, attending school full-time with accommodations, attending full-time without accommodations) was obtained by medical chart review. Partial homebound was defined as a modified school schedule with a portion of the day/week completing assignments at home. Accommodations included either an informal agreement with the school or a formal education plan for students with disabilities or who require reasonable accommodations (i.e., Individualized Education Plan or 504 plan). Example accommodations include extra time between classes, deadline extensions, and modified physical education curriculum. High school graduates and patients >19 years old were excluded from school variables (n ¼ 10) owing to idiosyncrasies of college and/or work.
Analytic Plan
Analyses were conducted with SPSS v24.0 (SPSS, Inc., Chicago, IL). Potential outliers were visually inspected via boxplots and scatterplots. Utilization data are often positively skewed (Diehr, Yanez, Ash, Hornbrook, & Lin, 1999) . Thus, outliers were defined as values > 4 standard deviations above the mean. One patient's ED visits and inpatient hospitalizations were classified as outliers based on this criterion and removed from analyses. Descriptive statistics and bivariate correlations were computed for all study variables. Based on previous literature, we decided a priori to include pain intensity, age, and sex (dummy coded) as covariates in all models. To examine the relationship between pain acceptance and utilization (Aim 1), two multivariate generalized linear models (GLMs) used pain acceptance as the predictor and pain intensity, age, and sex (dummy coded) as covariates. For the first model, dependent variables were number of medical visits (ER, inpatient, outpatient). For the second model, dependent variables were number of medications (OTC, nonopioid prescription, opioid prescription). For models with significant multivariate effects, univariate follow-ups and parameter estimates were examined, with a false discovery rate corrected alpha (Benjamini & Hochberg, 1995) .
To examine associations among pain acceptance and school-related variables (Aim 2), a one-way analysis of covariance (ANCOVA) was used to evaluate pain acceptance as a function of homebound status, controlling for pain intensity, age, and sex. For patients enrolled in school full-time, a linear regression was conducted with pain acceptance as the predictor and school absences in the past month as the dependent variable, controlling for pain intensity, age, and sex.
Finally, to explore whether the presence of an internalizing disorder moderated the relationship between pain acceptance and medical utilization (Aim 3), additional exploratory multivariate GLMs were examined. Internalizing disorders were dummy coded as being present or absent, in which a diagnosis of a depressive disorder, anxiety disorder, or adjustment disorder with anxiety and/or mood disturbance indicated the presence of an internalizing disorder. Pain intensity, age, and sex (dummy coded) were included as covariates.
Results
Preliminary Analyses
Descriptive statistics and bivariate correlations for all study variables are summarized in Tables II and III , respectively. Pain acceptance was significantly negatively correlated with pain intensity, ED visits, inpatient hospitalizations, and opioid and nonopioid medications.
Pain Acceptance as a Unique Predictor of Medical Utilization
The first GLM-multivariate model (Model 1) examining pain acceptance as a predictor of medical visits (ED, inpatient, outpatient), adjusting for pain intensity, age, and sex, revealed a significant multivariate effect of pain acceptance, Wilks' K ¼ .88, F(3,76) ¼ 3.49, p ¼ .02. Parameter estimates indicated that pain acceptance significantly predicted inpatient hospitalizations, but not ED visits or outpatient visits (Table IV) .
The second GLM-multivariate model (Model 2) examined pain acceptance as a predictor of number of pain medications (OTC, nonopioid prescriptions, opioid prescriptions), adjusting for pain intensity, age, and sex. Pain acceptance revealed a significant multivariate effect, Wilks' K ¼ .90, F(3,101) ¼ 3.64, p ¼ .02. Parameter estimates indicated pain acceptance significantly predicted nonopioid prescription medications and opioid prescription medications (Table IV) .
Role of Pain Acceptance in School Attendance
To examine our second aim, we conducted a one-way ANCOVA with school status (full-time/partial Of those enrolled in school full-time. For patients enrolled in school full-time, we also conducted a linear regression model to test pain acceptance as a predictor of school absences in the past month, adjusting for pain intensity, age, and sex. The overall model indicated pain acceptance explained a significant proportion of variance in school absences, adjusted R 2 ¼ .18, F(4, 67) ¼ 4.94, p < .01. After controlling for pain intensity, age, and sex, pain acceptance significantly predicted school absences, b ¼ À.37, t(67) ¼ À3.32, p < .01.
Moderating Role of Internalizing Disorders
To test our exploratory aim examining the possible effect of an internalizing disorder, we ran two additional GLM-multivariate models similar to Aim 1 (adjusting for pain intensity, age, and sex), but with an interaction term between pain acceptance and the presence of an internalizing disorder. For Model 1 predicting medical visits, the multivariate effect for the interaction term was significant, Wilks' K ¼ . 87, F(3,74) For Model 2 predicting medication usage, the overall multivariate effect of the interaction term was not significant, Wilks' K ¼ .98, F(3,99) ¼ .62, p ¼ .61, indicating that the presence of an internalizing disorder did not moderate the effect of pain acceptance on medication usage when controlling for pain intensity, age, and sex.
Discussion
The results of this study suggest pain acceptance is an important contributor to medical service utilization, prescription medication use, and school absenteeism in adolescents with chronic pain. Acceptance has been suggested as a potential mediator explaining decreased medical utilization among youth following acceptance-based interventions (Gauntlett-Gilbert et al., 2012) . The current study advanced this literature by examining direct relationships between pain acceptance and the factors contributing to the economic impact of chronic pain (i.e., medical utilization and potential productivity loss owing to school absenteeism) in a pediatric sample. This study also explored the moderating effects of internalizing psychological disorders on the relationship between pain acceptance and medical utilization. The present analyses indicated that lower pain acceptance was associated with increased inpatient hospitalizations and prescription medications (including prescription opioids) over and above the contribution of other established predictors of utilization (pain intensity, age, and sex). These findings partially support our hypotheses that lower pain acceptance would predict increased medical utilization. Contrary to our hypotheses, however, lower pain acceptance was not related to number of outpatient visits or OTC medications.
These findings suggest youth with lower pain acceptance may assign higher threat value to pain (Vowles, McCracken, & Eccleston, 2008) . Accordingly, this could facilitate quicker escalation to more intensive treatment, such as in-hospital rather than outpatient care. Low acceptance is characterized by prioritizing efforts to decrease distress and pain above valued activities. Missed school and extracurricular activities as a result of a hospital admission may therefore be considered acceptable and necessary. In contrast, youth with high acceptance may seek alternative approaches to care. Regarding medication usage within this frame, youth who are unwilling to experience pain may perceive the need for the most "intense" approaches to pain relief (McCracken & Eccleston, 2005) , thus relying on prescription medication over nonpharmacological treatments or OTC medication. Further, in addition to decreasing perceived pain, opioid medication may be used to cope with the associated distress of perceived disability (Lin et al., 2015) .
To examine our second aim, the current study used school-related variables (school absences and homebound school status) as a proxy for productivity loss. As hypothesized, patients with lower pain acceptance were more often absent from school or had homebound or homeschool status owing to pain. For patients enrolled in school full-time, pain acceptance was similar for patients with and without school accommodations. Demands throughout the school day that may increase pain (e.g., sitting for long periods, walking between classes or upstairs; Logan et al., 2008) and greater perceived unpredictability compared with the home environment may encourage adolescents with lower pain acceptance to avoid school based on the priority to control pain. However, those with higher pain acceptance who are receiving accommodations may view these modifications as sufficient for maintaining functionality. Finally, youth with low pain acceptance may rationalize certain sacrifices, such as leaving the regular classroom for home studies, to better control pain and avoid situations that increase pain.
Our final, exploratory aim examined the moderating role of internalizing disorders in the relationship between pain acceptance and utilization. Results indicated that lower pain acceptance predicted increased ED visits and inpatient hospitalizations for patients with internalizing disorders, but not for those without. The presence of an internalizing disorder did not moderate the relationship between pain acceptance and medication use. Given the acute nature of ED and inpatient hospitalizations, increased use among patients with depression and/or anxiety and lower pain acceptance may reflect a lower ability to effectively cope with crises. For example, activity avoidance and isolation (characteristic of low pain acceptance and amplified by internalizing symptoms) may reduce opportunities for social support seeking or distraction and lead to the perception that there are few ways to cope other than through high-level medical care. The interaction between low pain acceptance and anxiety may also influence higher levels of catastrophizing and hypervigilance (Vowles, McCracken, & Eccleston, 2008) , which may amplify perceived acute pain intensity and perceived need for emergency care.
Although previous studies have reported links between mental health disorders and increased opioid medication usage (Richardson et al., 2011 (Richardson et al., , 2012 , these studies included individuals with substance use disorders only, and did not control for pain acceptance, which may have contributed to their findings given the strong relationship between pain acceptance and internalizing symptoms (Wallace et al. 2011 , Weiss et al., 2013 . Further, because the current study measured number of prescriptions (vs. frequency of use, for example), the prescription medication variables are largely provider-driven and do not necessarily reflect the ability to cope with crises that may lead to hospitalizations.
The current study has important clinical implications for prevention/early intervention and costeffectiveness efforts in pediatric pain populations. Pain acceptance has been shown to increase in adolescents with chronic pain following intensive acceptancebased treatment (Weiss et al., 2013; Gauntlett-Gilbert et al., 2012) . Acceptance-based outpatient individual and group interventions have also demonstrated improvement in overall acceptance of distress in adolescent pain patients (Kanstrup et al., 2016) . Additionally, internet-delivered and smartphone application acceptance-based interventions are being developed (Ly, Dahl, Carlbring, & Andersson, 2012) , with some promising initial results for improving pain acceptance among adult chronic pain populations (Buhrman et al., 2013) . Accordingly, cost-effective delivery efforts should be examined as potential early interventions in pain acceptance promotion for adolescents.
This study has several limitations that warrant discussion. First, the cross-sectional nature of this study relies on the assumption that pain acceptance was unchanged during the 6-month period of retrospectively reported utilization rates. Thus, changes in pain acceptance over time and the resulting impact on utilization were not assessed. Further, the study relied primarily on self-report measures and retrospective report, the latter of which may have been influenced by recollection bias. Some reports of medical utilization were verified with electronic medical records, but not all utilization variables were readily available and specific outpatient visit subtypes (e.g., primary care vs. medical specialty consultations) were unknown. Finally, some analyses were underpowered given our sample size.
Future research should include the use of prospective, longitudinal designs. Research would benefit from considering the role of parenting factors in pain acceptance and medical utilization rates. Parents may ultimately drive the decision to seek additional medical consultation for their adolescent as parents often provide transportation, authorize medical decisions, and fill prescription medications. Parents must also provide permission for school absences and homebound services. Thus, parental anxiety, parental acceptance of a child's pain, and degree of parental accommodation may inform medical utilization rates and school status or attendance. Additionally, examination of individual CPAQ subscales (pain willingness and activity engagement) should be considered to further elucidate the relationship between subcomponents of pain acceptance and medical utilization/ productivity loss. Finally, specific pain-related syndromes (e.g., complex regional pain syndrome, juvenile arthritis) and pain location are differentially related to medical utilization (e.g., Roth-Isigkeit et al., 2005) . Thus, future studies should consider the role of medical condition and pain subtypes on acceptance and utilization.
Identifying modifiable predictors of medical utilization and productivity loss in pediatric chronic pain may ameliorate the heavy economic burden and family stress. Our study suggests lower pain acceptance may be a modifiable predictor owing to its relation to higher-level medical care and poor school attendance. Patients that place high importance on controlling pain in lieu of valued life activities (especially those patients with co-occurring internalizing disorders) may be at risk for overuse/misuse of medical services and prescription medications. Clinicians may consider promotion of pain acceptance as a potential treatment target and protective factor to buffer against continued costly medical care and school-related productivity loss.
